Removal by bovine serum albumin of fatty acids from membrane vesicles and its effect on proline transport activity in Escherichia coli.
Bovine serum albumin appreciably stimulated the initial rate and the steady-state level of proline uptake in membrane vesicles, while it had no effect on the oxidase activity for ascorbate-phenazine methosulfate, on which the transport activity depends. Bovine serum albumin showed the strongest stimulatory effect on the transport system among the proteins tested. Three other proteins did not show any effect, while beta-lactoglobulin showed a weaker but appreciable effect on the transport activity. The incubation of membrane vesicles with bovine serum albumin resulted in extensive removal of fatty acids, while none of the other membrane components, including proteins and phospholipids, was removed by this treatment. Fatty acids inhibited the proline transport activity, while the inhibited activity was appreciably restored by incubation with the albumin. An experiment with radioactive fatty acids showed that exogenously-added fatty acids bound firmly to the membrane vesicles and were removed by subsequent incubation with the albumin. The incubation of membrane vesicles for several hours resulted in an increase of fatty acids with a concomitant loss of the transport activity. Subsequent incubation with the albumin resulted in the removal of fatty acids and the partial restoration of the transport activity. Based on these results, it is concluded that bovine serum albumin specifically removed fatty acids from membrane vesicles, resulting in activation of the proline transport system.